can increase the possibility of M2 being used for practical applications.
) had no influence on the Hg 2+ detection process. Moreover, the sensor M2 showed high
Introduction
As we all know, ions play a signicant role in life and technological processes. [1] [2] [3] [4] Moreover, heavy metal ions pose a big threat to human health and the environment due to their high toxicity and bioaccumulation. 5, 6 Among the heavy metals, mercury is one of the most toxic.
7-11 However, large quantities of mercury salts are widely used in industrial chemicals, electricals, apparatus, dental amalgams, and batteries. [12] [13] [14] [15] Hence, the rational design and synthesis of efficient sensors to selectively detect and remove Hg 2+ ions has attracted much attention.
16-18
Moreover, due to most of the biological or environmental procedures being carried out in water systems, it is very important to develop a Hg 2+ chemosensor, which can detect and remove Hg 2+ in water. Fig. 2 , with the addition of increasing concentrations of Hg 2+ from 0 to 3.26 equiv., the emission peak at 425 nm gradually enhanced. Furthermore, in order to determine the detection limits of M2 for Hg 2+ , the uorescence spectra of blank tests were measured 20 times and the standard deviation of the blank measurements was determined (Fig. S4 †) . The uorescence quantum yield (F) of sensor M2 in water is 0.03 with quinine hemisulfate salt as a reference while the F increased to 0.32 when sensor M2 reacts with Hg 2+ (see ESI †). The linear tting was performed according to the titration curves, and the mean intensity was calculated to determine the slope. The limit of detection (LOD) was determined from the equation LOD ¼ K Â s/S, 36 where K ¼ 3, s is the standard deviation of the emission intensity of M2 in the presence of Hg 2+ , and S is the slope of the calibration curve of the uores-cence emission. The detection limit of the uorescence spectrum was 1.18 Â 10 À6 M. This data indicate that the sensor can detect Hg 2+ at very low concentrations in the environment (Fig. S5 †) . Moreover, the binding constant (K) derived from the uorescence titration data was found to be 2.65 Â 10 9 M (see ESI †) using a Benesi-Hildebrand plot, 37 which indicates a high detection sensitivity.
Then, the competition experiments were also measured by the addition of 10 equiv. As we all know, the pH has a strong inuence on the coordination properties of ligands and metal ions. Therefore, the effects of pH on the Hg 2+ sensing process were also investigated (Fig. 5) . Over the tested pH range, sensor M2 alone had no uorescence and was stable in the pH range 4.0-13.0. However, the M2-Hg 2+ complex showed a signicant uorescence response between pH 4.0 and 8.0. These results indicate that Hg 2+ could be clearly detected by the uorescence spectral measurement using M2 over a pH range from 4.0 to 8.0. In acidic conditions, carboxylate groups in M2 changed to carboxylic acids, whereas, in alkaline conditions, the Hg 2+ could form Hg(OH) 2 . In either case, the coordination abilities of M2 and Hg 2+ were restrained. Moreover, in strongly acidic (pH < 1)
or strongly alkaline conditions (pH > 13), the sensor M2 showed unusual uorescence, which indicated the M2 is unstable in these conditions. The recognition mechanism of the sensor M2 with Hg 2+ was primarily investigated by IR spectroscopy. In the IR spectrum of M2 (Fig. 6) , the carboxyl groups show the stretching vibrations absorption peak at 1715 cm À1 . However, aer the addition of , the signal of -CH 2 (H b ) showed a slight upeld shi, indicating that M2 combined with Hg 2+ via the carboxyl group. Moreover, the signal of the naphthalene rings (H a ) also showed a slight upeld shi, indicating that the p-p stacking interactions between the naphthalene rings were involved in the detection process.
38
Moreover, the XRD patterns (Fig. S6 †) This journal is © The Royal Society of Chemistry 2017
